Reduced uptake of cholesterol esterase-modified low density lipoprotein by macrophages.
Changes in low density lipoprotein (LDL) lipid composition were shown to alter its interaction with the LDL receptor, thus affecting its cellular uptake. Upon incubation of LDL with 5 units/ml cholesterol esterase (CEase) for 1 h at 37 degrees C, there was a 33% reduction in lipoprotein cholesteryl ester content, paralleled by an increment in its unesterified cholesterol. CEase-LDL, in comparison to native LDL, was smaller in size, possessed fewer free lysine amino groups (by 14%), and demonstrated reduced binding to heparin (by 83%) and reduced immunoreactivity against monoclonal antibodies directed toward epitopes along the LDL apoB-100. Incubation of CEase-LDL with the J-774 macrophage-like cell line resulted in about a 30% reduction in lipoprotein binding and degradation in comparison to native LDL, and this was associated with a 20% reduction in macrophage cholesterol mass. Similarly, CEase-LDL degradation by mouse peritoneal macrophages, human monocyte-derived macrophages, and human skin fibroblasts was reduced by 20-44% in comparison to native LDL. CEase-LDL uptake by macrophages was mediated via the LDL receptor and not the scavenger receptor. CEase activity toward LDL was demonstrated in plasma and in cells of the arterial wall such as macrophages and endothelial cells. Thus, CEase modification of LDL may take place in vivo, and this phenomenon may have a role in atherosclerosis.